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A review of Intelligent Mobile Assisted Language Learning (IMALL) System 

 

Abstract 

Now-a-days, Mobile Assisted Language Learning is one of the research field which 

explores the use of different methods and techniques for language learning and teaching. 

Moreover, it can be used as a tutor for language drills or skills, practice as a tool for writing, 

presenting and researching, and as a medium of global communication. Further, an increasing 

number of language learning systems have been developed which adopt Artificial Intelligent 

techniques. Therefore, this paper provides an overview about intelligent mobile assisted 

language learning. The most advanced systems have been investigated and classified along 

five dimensions: supported language, artificial intelligence techniques, language skills, 

language elements, and availability. Thereafter, the study concludes with discussion about 

outstanding problems which still need further research in order to exploit the full potential of 

technologies in modern language learning environments. 



IJELLH (International Journal of English Language, Literature in Humanities) Vol. 7, Issue 4, April 2019                                                              880                                                                                                                                     
 

Key words: Intelligence, Mobile Assisted Language learning, Theory of learning, 

Pronunciation, Communication Skill etc. 

 

Introduction 

With the arrival of more sophisticated modern information and communication 

technologies and their rapid development, there have been constant changes in educational 

processes, tools and methods. At present, mobile devices have become increasingly important 

and have set a new trend in education, the so- called mobile learning. The main features of 

mobile learning are accessibility, immediacy, interactivity and situating of instructional 

activities (Ogata &Yano, 2005). It also creates an interactive learning environment with 

multiple contexts using different kinds of applications which are available in the apparatus. 

The current study will focus on research prototypes which explore the potential of leading  

technologies. 

Intelligent mobile assisted language learning (IMALL) explores the use of Artificial 

Intelligence methods and techniques for language learning. The current paper presents a 

survey of IMALL systems, theories and activities of mobile learning besides the historical 

development of IMALL. It introduces a framework for the classification of IMALL systems 

which is based on these five dimensions: languages, intelligent features, language skills, 

language elements and availability. Thus, the study presents in detail the results and analysis 

of some open research issues and outstanding problems. 

IMALL started out as an own research field about a decade ago, when some Artificial 

Intelligence (AI) technologies were mature enough to be included in a language learning 

system, at least in experimental settings. The beginning of the new field was characterized by 

Intelligent Tutoring Systems (ITS), which embedded some Natural Language Processing 

features (NLP) to extend the functionality of traditional language learning systems. The 
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continuous advances in IMALL systems over the last ten years have been documented in 

several publications. The first seminal publication is the book Intelligent Tutoring Systems 

for Foreign Language Learning edited by M.L. Swartz and M. Yazdani. This book tries to 

combine ITS and NLP to build an instructional framework for language learning. 

Through this, several intelligent methods such as grammar checking, error analysis, 

user modeling and tutoring are discussed and how they can be adapted and combined to 

become useful for language learning systems. Few years earlier a special issue of the 

International Journal of Artificial Intelligence in education was dedicated to the topic of 

language learning. Besides these technological aspects, researchers began to include results 

from pedagogy and cognitive sciences as well as to consider teaching pragmatics and socio-

linguistics competence.  In this time, research in Automated Speech Recognition (ASR) 

matured, and the technology become powerful enough to be included in MALL systems to 

support the training of pronunciation and communication skills. 

In 1999 the CALICO journal devoted a special issue to speech recognition techniques 

for language learning. This technology is more reliable than continuous speech recognition, 

but the user is limited and has to produce one from several predefined patterns. Only a few 

systems implemented this technology. Later a workshop on IMALL was held at the 

conference on Artificial Intelligent in education. Again ASR and NLP projects were 

presented, but also some new approaches like the inclusion of AI techniques for vocabulary 

acquisition, pronunciation skills, the use of machine translation, or video annotation were 

discussed. 

Classification Framework: 

A classification framework which allows analyzing IMALL systems along the 

following five dimensions:  the supported language, the applied AI technologies, the 

language skills which can be trained, the language elements which can be learned and the 
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availability of the systems. The first dimension concerns the target language which can be 

learned with the system: English (e), Arabic (a), Bangla (b), Spanish (s), German (j) , 

Mandarin Chinese (c) etc. An asterisk (*) means that the system is language –independent.  

The core part of the analysis concerns with the use of AI systems and techniques of 

mobile assisted language learning. Natural language processing (NLP) and natural language 

generation (NLG) are two other technologies which are mainly applied in system for training 

writing skills. Systems for training speaking skills often include automated speech 

recognition (ASR) component which allows controlling the learner’s pronunciation. Finally 

machine translation (MT) is used in a couple of projects in order to enhance communication 

and translation skills. 

The third dimension classifies IMALL systems according to different language skills 

which can be trained. A common high-level distention is between reading (R), writing (W), 

listening (L) and speaking skills. Present analysis considers translation (T) as an additional 

high-level language skill. Speaking skills are further divided into pronunciation (p), fluency 

(f), and social skills (s). 

In the fourth dimension, the study classify systems according to different language 

elements which can be trained with the system. The present evaluation distinguishes between 

grammar (G), vocabulary (v), and dialogue elements (D). Grammar may be approached in 

two different ways: deductively (d) where students are giving rule which they practice, and 

inductively (i) where students infer the rules by themselves. Vocabulary acquisition can occur 

intentionally (t) or incidentally. 

 Lastly, the current study indicates whether a system is web-based (w), a demo 

version is available (a), or whether the product can be purchased (p). 

Analysis of intelligent Mobile Assisted Language Learning System (IMALL): 
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In this section, the study presents a detailed analysis of some IMALL systems 

according to the classification framework. In many cases it is rather difficult to make a clear 

distinction between the different features of the systems. In these cases we stress the main 

features of the systems.  

1. Languages; The first dimension concerns the target language which can be learned 

with the systems. By far the most language learning programs have been developed for 

English, followed by Japanese, French, and German Etc. As the mistakes in foreign language 

learning very often depend on the mother tongue of the students, many prototypes in fact 

have been implemented for a language pair in the sense that a specific source language has 

been considered in the development process. Moreover, the menu and explanations can be 

shown in the source language. 

2. Artificial Intelligent Systems and Techniques; Over the last decades, more and 

more AI techniques have been adopted in MALL systems. While the first systems mainly 

focused on expert systems and NLP techniques. These days ASR and MT are also frequently 

used along with combination of different techniques. 

3. Experts systems; Experts systems (EX) for language learning store a large body of 

knowledge about language learning such as typical mistakes, learning strategies, questions 

and answers etc. For example the system Spangles’ is equipped with knowledge about the 

spelling of verbs. The students can either learn the spelling and conjunction rules from 

scratch or practice them by filling in gapped sentences. Error specific feedback can be given 

at each stage of the learning process. 

4. Intelligent Tutoring Systems; Intelligent Tutoring Systems (ITS) usually consists of 

the following core modules: (1) an expert module which stores the domain knowledge, (2) a 

learner module which describes the learner’s knowledge. (3) a tutor module which represents 
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the tutoring strategies and learning goals, and  (4) a graphical user communicative role play 

scenario.  
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[Table: Classification of IMALL systems. The letters is column “Lang” are 

abbreviations for languages. Then meaning of the letters is as follows: p=   training 

pronunciation, f = training fluency s=developing social skills, d = deductive approach, i= 

inductive approach= incidental acquisition, t= intentional acquisition, w = web based system, 

a = demo available, p = system pursuable, h = homepage] 

If the student makes a grammatical error, the system provides user specific feedback 

on different levels. Grammatical rules can be studied systematically and individually for each 

student. 

5. User Modeling and Adaptively; Many language learning systems include a so-

called inspect able or viewable user model (UM) which records the users steps and mistakes. 

The mistakes are systematically classified by systems and can be examined by students and 

teachers. Traditional teach ware is designed for a Prototype learner. The systems in L2 tutor 

additionally uses NLP techniques to analyze writing errors in more details. New media in 

combination with adaptive technologies (A) allow the development of teach ware which 

based on the information of the presentation to the individual learners. 

6. Natural Language Processing and Natural Language Generation; Natural Language 

Processing (NLP) and Natural Language Generation (NLG) are among the earliest AI 

techniques which have been in computer and also added to mobile assisted language learning. 
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NLP and NLG are very promising for language learning. Grammar checkers in combination 

with a lexicon can be used to check written input from the user for spelling errors and 

grammatical correctness. 

In general, four different levels of complexity can be distinguished. At the very first 

level only morphology is considered, which includes errors on the word level like gender, 

number and configuration. In the second level is included  errors on the sentence level like 

noun, verb and prepositional agreement. In the third level is included semantics. It requires 

domain knowledge for systems to understand a conversation. The fourth level is about 

pragmatics. Only few projects deal with the delicate relationship between speaker and 

listener. The NLP/NLG system of the Athena Language learning project is a very 

sophisticated system which included morphological, syntactic, semantics and pragmatic 

components. 

 7. Automated Speech Recognition; During the last couple of years automated speech 

recognition (ASR) technology became mature enough to deliver reliable results in which only 

a limited number of answer has to be expected from the learner, speech recognition in MALL 

context is quite fast and reliable. One big drawback has found between the native and non 

native accents which makes it difficult for the software to provide an excellent grained 

analysis. 

Two ASR technologies have to be distinguished: discrete and continuous speech 

recognition. Discrete speech recognition allows analyzing single patterns which are known as 

system. This technique is often used to teach pronunciation (Pronto, Fluency, Athena, and 

Inst. Dict.). It is also used for training fluency where a learner can choose from a predefined 

set of patterns.  Continuous speech recognition aims at analyzing free and fluently spoken 

language.  While accurate recognition of spontaneous speech is still beyond the state of the 

art (Web.Pass.Voice). The system Conversim ™ allows learners to have extensive “face to 
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face“ dialogues in real time with virtual characters. It helps to pronounce correctly besides 

relaying on language skills, experiences and intuitions. 

 8. Machine Translation; Machine translation is commonly used method in traditional 

language learning. This (MT) technology entered only a few years ago into the field of 

mobile assisted language learning. Translation provided by a system can be used as a 

preliminary version of a text in the target language, on which students continue the target 

language properly. Recently researchers has developed IMALL systems with MT like 

capabilities which are easier to integrate into learning process (ILTS, MT. System). The 

system compares translations with correct and erroneous model sentences which showed 

improvement of pronunciation and increased vocabulary of the learners. 

Analysis: Artificial Intelligence offers many possibilities to improve mobile assisted 

language learning systems. However, the application of these technologies is not mature yet 

and still requires more research. There are many interesting and promising systems remained 

in a prototype stage, perhaps, most of the MALL systems using NLP to concentrate on 

syntax; few of them include semantic components. There are several systems which apply 

NLP techniques in order to enhance conversational fluency. Surprisingly few systems have 

been developed for trainings listening skills, even if understanding native speakers is very 

important for successfully applying a foreign language. Intelligent features such as the 

recognition of eye movements and screen touches are explored in MALL. Such features are 

very interesting of teaching silent reading or for comprehension abilities. 

Intelligent technologies are proposed to be very useful to support authentic language 

learning environments and to simulate real communication situations. On the other hand, a 

certain neglect of IMALL is lamented, even within the research community. The reason may 

be that because of the difficult implementation process. The development of integrated 

systems and their wise incorporation into a MALL environment is very important for the 
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acceptance and applicability of IMALL systems in the real language learning lab. The use of 

mobile devices enables learners to move beyond their current level skills  using the mobile 

devices as a scaffold (Benson, 1995, Ganske 2000). 

Conclusion: The paper provided a survey about the state of the art of intelligent 

mobile assisted language learning. It analyzes some IMALL systems and classified them 

along five dimensions: Languages, AI techniques, language skills, language elements, and 

availability. The great potential of new media and technologies for language learning has 

been recognized by several researchers and has been explored in a number of systems. Redd 

(2011) aptly observed the learners are presently equipped with mobile technologies in the 

palm of their hands with which they embark on the use of tools that can expand their content 

knowledge. Further, the study mentioned some theories through those language learners can 

develop skills. Nevertheless, there are still a lot of open problems, a few of the systems focus 

on single aspects of language learning. What is much needed, to integrate comprehensive 

approach which supports semantics, pragmatics cultural knowledge and social abilities by 

using different technologies which are tailored for the training of specific skills. 
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